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A alj a - ^Laiillj JU>jil J*i ±j±j :j^Ji <Sl^ J 



.Radiological Society of North America j^jm ^ <*^.iiJ ^s ^Ml duaJI 

Lilb f . ^ ^ ohuJ 3-^Jj^ <-j^j1jJI >£!>£ 4i_^ ^ Jagiellonian University Hospital 
o^j-c ^ju Functional Magnetic Resonance ^ > »j LtUxI l uhJW j^^t ^l^ki^U 

^i JaLjJoJ »L- >.iull <_£.a] J g h t^j\ mil 
J JaluLJll jg h j±J^ (^ tpL-Q^ll 

jj >>i -sill ^i c-i-^l ^i *j L-a 

.Al^j L_Jj_gJl jl jh ^11 4 ^ >lj>^ 




eiLlii£> 



NASA 



vVI Wi ^l 



Anthony cjjjjVj-^ ^ * * l 
J c ^_i_l£ ^Colaprete 



i a£! 



«L£, c^Jl£ 



^ ^jV ^^ kjJi J^ jgli L-fli >* i a ...2009 (J-«li c^ r*^ ijA^^ ^i£]b 4^ ,,n ci 
aIl^I «LJ! j! V! <1994 ^ ^ VJ" ^ l ^ L& ^ Ardipithecus Ramidus 



4jj_JLJ (JlL-Q J ^J ^ ^ H •> II (J£j_^J| l^_A 4_joiIjAj <j^at ^11 ^uHill ^aj_C .A_LjJaLall SjjJLc ^j>i^ ^ll 

^j_jA_illj ^aj^aJlj (jlijoiVij ^ >q >^ *>ti ^-jujIj^ .. -C5 jjaL-All jjjj_^I j^i ^^-c J Science ^' ^^ 






4_^jUj^q CJli >^iI^q L^J 
^j_-aj jjjJIa^I l^J LI >n £_* 

jjjaij_ajjj]| ...Laasu dj^La. 
Tim White ^j ^h 



j>a fJ 



.Ikr. 



^Ikr. 



S^JUolJJ ^Ua_C CJ > nj\j 

J ii£ c flj ^ j^ JaJ \ $l£l 



^ j^ail 



4_A aflll , J » C±i \^ aS JU 



» t_lJJJ^jJ 



30-20 



^ j^ail 



f * 



<^i. J 
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%5 u 
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JjAlJa ^j 



,j_£l| AjJ 
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IjJUj^ll <Jj^> ...Jj»l^ <■ fl M1 £ 



...Ajiili JU_oVl 4_jojIj^J SjjJaia cjLjJlS j>j vi >>n ^sll Lumiere Technology 4_ijaijj_a]l 

A ^ mi J] ^)jo_jjLij ^_a^lil t <> «s*i rt ^i 4_jJajj_x-all ojJ g nil I ^ nil °lb 4-^-j^ (Jjj-jsJLj lj--aLa c.l^}fjaJl 
J_c. (J j >^i ^>ll j_^a a g 1 £ a Lo a flL IsVl ^AjLLq j-Jj > ^1 ill 4j L^at ^ CjI^ Ijj_aI£ (J a t 1 uAj A_lq_3j 

I^jJSjJ ail 4-LII Aijli fljj-ua 

a^uj ...(J;!^^ jjjL 240) 

(jljJI (jl TCjJajl A^jlill <Lailj^ 

(^-A Lu* *Lj^ jj£I di3l£ A^jlll 
A-aJlS j£j <J ^-^i ...jVI -uLc 
^gjuiiab cs _^_j_jI LqaLc a a\ h^j 

eljfjkll jl 7] ...1 gd it i j jx 

ji i^jiii s^ui jVi jj ^-i u^i 

j| \ xj L^q . ..4jl >^>7I L$jIL^ 

.A-lqJjII A ^ >.n\U plil£7l 1 n\ r> 




^i <a11jI ^jLj ^Jbj_^£ jUj ^h Vi j j_^ ^jbb L_ali 300 u^j »« '2040 pLJ! Jj^h 

(jjj-9J ^jj-^ua ^gk jL^jUjljai 4 1 HI COrD. *L£j_Jo J t^gj^IJj uaJJ rt £C1jUJjJJ_£]71 ^-S^^Lo-Cr ...$.1 >Jai3l 
A_jjLjj_^£1I <3 U\\ ^jJjj 4 rt Saul C5 1& ^CjJ aj AiXi_& 4 U^ c-Lj Jj ^^-^ J^J^ jW-^° 40 AjJLLj 
ojl ^ "\\\ Sjljj L^J dL>al_a 4 «sq >^i 15 (j-* ^-^jjIj^ ^g-3 dj$.La> p jj-ui-a]| (J_ix-al_9_J .A-Iula-ujH 

lJjjuj aj >nrt ni\l ^IjJVI jH* ^j-° j^jV^ 10.3 (J-^ ^ l° ^ ^^ ^° *^ y " ] >>1 ...^nWy^ 4_&lijuallj 
jj_^jli£ L_aSi 36 p^-jj^ 

QjJLA ^j^ajVI ^Ja-joi j_fr 

j_A ^-^J JaljLij-C. 

(JLjujjL aj3J >nj AiUall 
jj^ j_x JLj^£II jLJill 

L^.j]ji£j J Ja-Lj it^^Lajl 

(Jx_xj aA \} ~\ L_fljjjjjLiLi 

^Lc ^Aijj mJJ ^ A£^jJo 

,Clj|^ljai 4 «^-^ La JJj-IaJ 
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^j-* 6.5 aiLlS J^L*Jj \ \ \ £ j-ij ajjLLj Sj_x 2.7 J^^s ^ jf^f GJ 1214b ^l 4_iL& c3^ l?^ c aAi£Ji l_j_£j_£]| ...3_ijj_jja 
cjUjLlJI 6 JLA ...Harvard-Smithsonian Centre ^ <a£L&\ *Lijj-all cLJjj >£>* t-*!>>! i^l j^ tiij tdljj *<>ajVl <1^£ 
A_il_c sU_aJI ^j_^.jj ^cAjaaJ jl ^j^Q (J-cl aj.i^JI a]L*J! SjIj^^. » ...2009 jf a - jaa -j^ jg-^* c < > ^> Vi ^ ^ Nature ^ •> * ^ ^j-^ 
4_a!>Lc. jl J] Ajj-3 CjIjLJoJ t-jJaj ^U_Aj ...^jLUIj o\-±^1\ ^ jj_£-q <1^j %75 u^ <J! J^-^ Alill£ q) Vj ^Lgij-xJ (^ill *Qj >^»^ 

<jli — jI^qjIi^ ^jJl^a j-^J — 4 a Vi (j-c AL-a_9j (^-jII Ail— >.>la1I ^6jj ...<1 7>^ll ^ C*jj_J*iJ (^jll 4_joiIja1I CJJ £) « tjjlcr (jj-^J Aii (_£j-jaJl 
.1*1 m^ ni r> > *n (J»<a ^ j^aj -> 7^ «\ll (j.^ Mf-j t <j>Virt\l 4 ^ -^ i 4_j| j] SJaJLa AjjIo ^-J^ 280 J 1 20 U^ £" J I J-*-* ^ a " '" O^ J-^ 

(jVl 4 i ^ ^ J ajL*]| ^ (jl-^ (_^^ (j--* J-^ (j^> ^ >* (_^l (jl ^gJ «J \'<Ut> ^jli tojJ t > ^ill CjUj ^ ml ill fiAJb aIj aJ mU l_l£j_£1I lJAja.j lljl Lo-Jj » 
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J_c ^J^aU 4-213 tliijll <J *AjkIjajJ "^LibJJl l_jj^" ^jJ 
^j_x ^A£r ^q ^jj £a]| ^l&jIajI JaJj-joill Jc-j 1^ m3 *1 Sj -sail 
t flJ >^ill JLjJ ^ L§J_Jjj \\ L£ rt j ^jl! Ai_J_xjJall Aj_aill 
j_g_JaJ Ja-Jj-Jill lAJfe . ajJ-C- ^J c.Lq_juJ| W^ -2 UJ - ^ C5"^ 

LaJj UjJ £ JA J g hj V 4_j| V] $U_Jj_^o r^J-^ (j* *j-^> 

L&j-flJaJ 1jj_j>-a L q ll 1 (jl (Jj «s 1 mall (jx_a tU-Jja^G Lg_ j| 

^Aj ^jll ^JbJLlI 

ji <>ajVl t> L$JalLjJl 




liil 



C^^J^ >£ 



AJ 



La jJfc lAJfcj . ..QJ "^all 



cli_L£ ^jJll 4 kj >.n\l AjJLlq_i£]| CjL£j_*]| Jjj^J 4jj-t_^ CjiJ 
JJLq oJ q •? a AjjLqj-^jj-j ^Ij--q Jl AjLj^iJ 4_jIaj <J 1 i j ^ j-£ J-^ 
^gi t— >1— >jlj oLj «\ll ^jl £"lj_j_al JJ ^.LaIjiJI (J-^-au <_£jj-i]l U^ *sll 
jl£l L_fljjJall Cl±jL£ C-U «S '. jj-^l (j--Q J-^-l jLLa <J J*VI 4 q j q «s 

Panspermia c "^ j * » " <J^ 4j_jjaj_all &jl& ciiaj >^il ...tdlU <lgJ!>L>j 

f\ *\\ r> (j_^a 4_c.ja 7^ U^- c '! i1 - 3 ^ ^^J '1996 A-t' c-j-^all 6j_jb <J 
UL^aj t2jj±i J-c- Ijjj j £j J-^ ^Jj^ ^^J-^ 1 ^^ c-LjJa-all <1l£j 

A_il_C jq 1 J La (ji Vj ...^tJj^all (j^Q 
jjjjtjl ^j La (jl j_& ^j^l c-LaLaiJl 
t nl ■%. T ^ -%. T *^ M s /*«_Sj .si 1 g u r '- 
lj^kj_A j ^ la A_LjJaj_a]| (j_>» «^«1^ 

Lu£j_^ Jj iai_a 2uJUiVl Slj^l 




yi g a j rt jj cjSaj v ^h-^ JIa^i ^^j^ J-a 

lAAj L_^_iS j (J^^-^aj A^ (jj^J ^ 'i J > 11 <1L^. a_^j jLa. \ ^jl r> JalLaJl 
jl Jlj--a (J-all lU^x-II ^-ULJl (J a,^ aJ ml AJ jliill jj^J LaAL& C-IAj^j 
jj Ajj >>i t\I Jlj^all jl ^j_6jll JaLkall JJLq ^ flS ill Alii jljll 
/filll Ja-jljll c^^JJ L-a LilLd tJLo-C-Vl 6^A ^ ...j^i J ill jli 



^cajolJ VI Jj A > ti q'l (J-^l ci-o-xll Ajl±Jj AJjLaII S^Lvall q±j C' O *nj 
f 1 ^ ^ ^ UJ - ^ ^— ^J ...^ J 1 ^ "> -kj-^J ftJa_jai J-C <1I\1 1 ml j (Jj-A1I A-lljlj 
Jj_C (JJJ-la (j_C tillij Jj » ^ ill Aj_Lq_C C-Ua_jJ J-C (jU-xll j_A 
...JULall J J J > 11 J_& C-lj-gil (j--Q pji-a (JJ^ 1 >^> <J cJ-^l C>tt-*jl 

jj£j_ jaL i ttdiJ P-C-J ^j-£l 

l_Lsj (J_^aa]| jj-c- (j-Q 

UU_*H ^TJJ kl| JJ_AAlll 

jli^Vl o^u J c£Ui£ 

LH 1 L_flj^k tiXllA (jj^J 

-C5 iLjJaJ C gl JJ L-lJjaalll 




L^jji Ojj^ Aajj V IJUJ 



ij-^ajJ\ j\ (JJj\ '(JJjl 'gs-u W^J uH^I (^ h *a UJ^- 
Lgjjj_c (jjJ (jj-A^J AJJ t!>L!LQ t jjj H\\ (J^a-JU (jl (JJ^ (J 
(jljJV ^jAjs^aII ^AjlII ...^jiajjl JL^ jl j q >^>l tjAj^.1 
(j_-<j oJj>j ^>^ll A_lq_Mj SjjjjLiA A -\\ 1 1 j_A (jLjaiJ^I (jjJ-C 

(j_Loj (^ill Pigment s-^ >vi^\l ajJLlqj-^11 sjl^II 

___^j^.| AjJIjj^^ pljjl ^— a AJjLLq Lg-jaJLJ 1 (jl In j -s j-fll 

(jj» ^ t'i^H c.j_jJall (jj-1 jjj *J J-C (J-q_3U t jl >>i ^11 SjL^o 

_ c ,j_ J Jal| (j^aLj^-alol ^J 4 j jl Lj \\ A aJ 1 1 lg-Lc 
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cAjjjj^J! Js\ <>» (Equus Quagga Sjj-*-aII ^) olj^JI ^ 

^LuiJVl CjUaLuJ < t n iin f.S.Lg-« ^-^ £>^ t^A fj^l ...fj nt nl 
fL$-jJ!j - Jak^l 6^1aj <Ua1I _ Jj-ualb fbJ-jl ^* ! - - tl 

^ £Jja.>4ljL£ Jia) * 






3 - a »> 

^ £jjJ1 ...^jLaJl 1 fl i rt il l ^ j>?J) O-a J.1C- ^j 

jjjia ^ L1a j-l&l £)>&! 0-4 CiAj-ufl! ^Alill 

>L> flU. J-S-^u JUJaSn ftl*2JI J^ J^\ 6a\j*1\ 



















j^^ 
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4jj^11 Sb-aJ! (j- 4 «iAtyL* 








Ramphastos) dj^\ j^l\ ti* 
oiiAj JjjJai! jULaI) jj (Sulfuratus 
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4jj^11 Sb_aJ! (j-4 JJtLwL^ 
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<^ (Peregrine) £>til ll* cA*-s 

4.1c- j-uj J-uaj li ...4 jll o nil) l%j-al 

^ \Jl*&± 320 JlCtjM J^ 



^jiSfl o-J-ALaJ! 



900 j 500 Oh 4-oj c* j >* *h 3.4 ^ ^Ull 4J>Iaj f ji* 1 .7 ^ <^lLSjl J^j ii 



.4 -%1l <\\\ aLiaIj ^j 1 11I <\"\ pjj ^j- 4 J-* «IiLlL^J iLa 4jUa CJlJu ^ill ^jljo-aJl \lA 
.p\j£- jL-S 800 4^! 4-UJJ J^- 4 ' ^ >*J ^j 4jjJa J.UAJ ii 4-£ jL iLe 
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4jj^11 Sb_aJ! <j-a JJfcLuua 




(jJJJ ^ 1 tit ^tAJt-uJt 
.^li-uJl JjIJJUI (jjun (a5 dUjJaI) M-UajaS ^LuuVI J^- 4 -^ < t n uu j;U^ jla_k ^ <jVl 
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/ 



tM 



!♦♦♦£* 



^jU-alil ^1A-> # 1 J>JjIt Hl^AJ 



pUaj molt jii (jLLuJl f ILL) < j ^j 

^jIju SIaIj AjjJ-a 4-^J^ jt«l3 <V Jji-*Jt (^ Sjlj^Jl £ij 
...djjJlJu UJjX- ljj jll ^ (4jj-£j^]| 4 i flljil jl) (jLkuJj 

tdjIj^Jl Jj-stS 4 1 J go jj£ JjtLall ^lito £)l Ujj ...^J^Vi 
j2j <^i-%J f^^uill QdOJu U-2JJ 6^1 hi Jji-all (jJ) dJjjdbd 




Cjj-a^II fut-Sj -ij-^l U^J-^J tilj-A-Jj AJIj) ljaj Ul 

SjU-uil) JS-& oJ ^yui^li *0*tyj (Muffler) 

AjJiiJLSl ALuiLuJl J±£> J-JJJ £)I ^j-^i „.4j_LiJ 4U hi ft 

(jiaju Jj-2 (j- 4 1 ^l* ^ L^-ol ^ Vi 1 11I (j ^oll q-a £jj£i < 'I j 
^i Sjb-uJl flilt £)i ^iP jajj ttl ijjJauil ...CjUIjj^JI 

jlljU t<j-uL*J| ^J& l4j 1 J J 4K mi ft ^11 ^-JjJ 0^ J-*-^l 

,^)lL-a <j£ /*fl SJj-aj-^II CjIjU-uJI 




/ 



(Jil\ n2a^M\ (JL& < fl fr \ oil djJ -^->JJ < fl j ?n 1 1ll 4Aa£> 
&±$H 6^ Jj^^ Jjj-u*aII AjI VI ...lf^ ^LuijVl AJIjl ftlj 

CJUij CjV>1a^ pU-Jjl ^j (jH ^ ?ill jaj dJbj ^£j jt^all 
^1 VI ^U>aL S-ILaJI OlJb Jl,\l1 nil ^J ^jall ...dU-wVl 

>A J-^Vl jUiJti *SUil ...L^jtjjln, Uaj| L^J JJliJI 
■C5*JJ Lll CuJjjjII jjlc- A^jjl ^ oil CjUIoIaII 
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(jj) *S ><*\\\ AiLuj-^ aJJlaj ml (j-* V^j -l^L ^gbJaV) Juo^ 
(-*!! $1 ml (jj-A-^i AiLuJLa ...Slf^ SjLi (jjal AaJLj^JI 
JIaII (jjJu Jaa£ Aalo-g> £a AJjLLa f LaII £_a J-^ ^ja-£ 

.LjXj (jj) ^ <i"ill £>-* 

<jj -s i in ^ jLxIl ^Ifc Aajju ^1 dJJ ^ 4\ \\ Jill JaI jjlII 
^-uiJJ ^1^ ^i^ Jaju /Jilj fb>g_£l! &a ^Xj ^LaII 

. juiaSn j-u^ W j^u 6U4I1 tibLfri^i 




^1 25 AJajia La kl\Jal\ &a A\f\ yu JujjjSjLaII £ji 



J^ uu < ^ 5 jJI AjjIaJI Aj-JLaJj jjjJu uj_^j1j ;S.LaIj 4\<> n\<\ 

CjJ«LA ^LaI A-JjjJ SjJ <rOJ UflJJJJ ^jl oil t-jL QA f j-^ 

.ufljjjj ^jt oil CjLajaI UJJ-U4J 
jjijjj I goh V1 ml £-1aaII (j-a jLjUI dll^i dll£ 

(jj-i^l <jJfc 4 j \\ Ml j t(jjM Ml JJlaaj juJall Ajlo.g> 

Sj>^aj Sjl>aJl £Jj>2 ^1p Jaaj ^ill ^bjf^II 

juJall 4jlo.gr aIaJV /» j^Ul ^a^jII (jn$ ^ 1 La AjjLuiIa 




/ 



.i^j-A (jjal AjjjJI jjjJaJlj CjUIjj ^11 aLxJall ^-i-^-J 
IjSjIa ^LxJall £j-% UilP ;4 in M Jb dj^LS dllA 
JjjLlui La ^Ijj-a p jj «ilj-2l 4^ S^Ljj^ U^ '*J#^ <^ljo ^J 
(J Ml *&A\ m ^LxJaiLi d^jjjj a-jj a] ^j- 4 J-^J ...J J ^H 
ajjLj (j-a-La (Ajjxuall ^Jl ^j-aI CjLLjL£ Jj ^ j < <» jl LIsJtL 
jUJJ ll^Jj cj-jUjjj LM-IS-I JbjjJ (jjoJall ^LxJab 
liAj ^jjoJall dial o-ajjll fliJUl OjU JA\ CJlj^.^ll 

CJUIjaaJl JjJufl dli£ „.5Lla AjpIjjII UjI via 




AjjIjIuuVI CjUUlSI Ljl ni ^ 

CjULsLSI (2)-* ^jLLLA £)jJ 

jL^Vl U n. Al JL& J 

Ujujj^»jjiVlj ^^lAj-fcLASI 
V! 4 11 wi^ll ^U_^jSfl f 


u-£ ( J b dLLii ^ jjIjj .viVI 
j ^Lutll J1a dllA djafiil 
1 "AaSjUI" i^lL^l UjxPj 
«)" v^^i (^ Jj-^^aJl oi 

I j^-a^-j ^1 (|-ijH y J^-^ 

M» Ujl hi W a\A \ J niV TLJjL^J 

1p j^Lall oJ^ i-iJ^LAj AJJLll 

II ^j ^i ^ALuj-j c^LuulVl filA 


^11 Jj^ili J \±j "Ajji^l 

dLU ("1 ^ 1 iA Ski '.<xjA 
f Ij^j ..^^j^aJl fLkxIl ^ 

£}\& nil! ^nijl oil ^g jl < 11 


\ 




^1 "■ ■ 


i 


'J-i!..V 






' 1 
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dJL^j J-f-u&l 0-4 <JJJ^ *^-$-^ ^J-V^ J^ tLjAbla 

£ji o^ ^i Jj tn h JLaail Jjlij (Recycle) ^jjjIj 

hxj Aoijjll <j*t^Vl ...4iiS Cx-uul 3j^j niflL^l qAj^IS 

cijjljJj ^g j*i < 11 a ^jli til! j ^ ■■■cjj n|,>1 ^ lh^-^I C5^ 4_juJaj 

BA AaIj ^ l>£ jL_£ ^bJI ^ g2LIII 
I AJjti* jjl£I Aoijjll U-UiVl (> 
O-b-^l 0-4 AJli OJ^W 

:JJLAt JaM ...*L>ia 0J>^ 
jl ^juaJl Jlaail AlUIl CjIjaJjoII 

.Biodegradable Polymers 



rs# 




S jU-uJl ^j-*-* ^-la) i jjj-411 SjLui) ilp 

AJ1 >A Ijjili tbls jaJ <^l AiJaUJ! jULftl ^IaI 
J^Ia Sjb-uJl ^j-a-« filial Qj 3 il mil { Jl!^ c-iajJLj 

J^ ^yii iff] ^ <**> jxP llA ;jj-^l SjLuil ILp uiijJil 

jjl£I 4ju*S <jj-a* >1j dj -s <\\\ JjJLuu SjIx-I I $ j fl aIj Sj-4 
£-a <J5jJUI J^LL AJ& $ "\ t mI ^1j Iaj AJjLL-a 0i>*-^ 0- 4 

Ljis- jl A-Lij 0- 4 >»-^ <J5jJlll Aola-^ CjjaLujI IjI LI 

aLp CJljb-uJI JJ^ Jjj_j 

fljj^JLd td-jjb_uj aL»I 
J-laVI jb^il 0' 0j^>jH 
filial cLJi 0j J O- 4 J-fe 
4oa£ j^ijol dlij djja^II 

flj ^1 Jjijil 

djja^ JjS <y* lfr£$ f\ nil 

.Sjlj Hill 




/ 



/ 



jiaju ^ <"i ^j ir\\ (J&\ db^II j±&jfi J-A JjVI < JJ * 'illi ca-aj 
^ fUll c^jlj^ (jl £?J-*-£ U^^J^I ...'^ ^ ao a*ui ^jlaLLall 
.^Jlxil ^jlallft (j^ ^-^ 4^ uiAJJl Ajaj a 
(-jjLL La a)J ^ j ml (j-Lau a< au < n^U f IaIU ^j^aj-aJl f J-« 
^1 (jjJUy.oJl CJljjUIb AJjlL^a fLall <j-* ^J^ 140 
dlii ...c-Hill J^Lk JUlaII ^ O 1 -^^ t g^ V1 <nj 
^j j^ajaJl a<J Vi nili 
"^LuiUjjJjL^Sl" Aj-^Ia 
^L ^ill ^t^II dji^-jJI jl 
fl>flb fLall iaLk AJ 
f la\jl-uuVb jj-x-uil f UaX-V 
dl^JLyu CJ^LuAJtll 4ilUj| 
A^aLaJt dH ^ Jii Aja£ 
. . .Alalfu ^jiaj-aJl f J-aj 
dXa Jjjj V (jl S 4 ^ [Aiaab^La 
&£> (Ju^l\ dU^I (j^ajjull 




(jJJ-^l Aj-a] fliialj jLauuil (j 1 ^"1 J <n °iVI (j- 4 
La A 1 j laj SfLJal AjJI LgJ Aj-aI]| dl^i ...jljol nib 

CJlj a\\\ (j-A LAjjJu A-jjU^a I $\ \ luil 0- 4 (^J^l 
6-* 0-^ ...SfUiaVI jiij LfS AjjLu*aII A_jjU1^VI 
JjjJall ^AaII ^ \ glof * o' l^! SjL^VI ^jjj-uall 
.ASUall 0-4 Jil Aoa£ Jjtilb dL^j mi 
4-jJlx- 4 \fj\\ AjjLuo^a Sf Lual j-2jj ial j 1 8 <^l^ UJ^I Ajual 

0j^u-u ^^ ...-^Ij 75 ^l^ 
JjJal ^IjliVI U>a-P 
Ajuallb AjjLIa <^Jlj-a (J<ia ^ 
CJUali <dli£ ...AjJb^l 
j-^jj A-jjJlaJ| UJ^I 

o^Sn oj^W Sfbuavi 

OjBI ^l AibJal 4<-ijjJtAll 

Ijjjlui ^jiaju ^^II jLa^VI 

.f Lkjl-uuVlj f cJjJb 
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(jo q in aLc CjUjujIj^ (Jx-x-q j-j^-^ Jj-^J « aSIjII £y& J-9-»-ll 

^Giuseppe Riva ^j cs^-^j^ lAW^ j ^ 1 l^ C5^^' 



ijLaJ ^_*j s-Li. lija.jlj'i ^ 111 &1a *b :kj uL ^X*]l 



pliiJI CjI^jI xjjLJaAl <ll£jll ^J j-^j-- J^-A? 
CjUVjIIj jj-6lVi ill 4_xjU1I DARPA <^^ * *H 

jjA^Ul! ...AjJUI! gjLiJ! m>^ J^A c^bl^y 
jJtU '—O^l *^W-^ Woj-4^-^ 4 J ^ J ?' 4 »^ *> J 

ajSIj^ ai^ £J-^ \j*\± Albert Rizzo 

Ij_^jLjJo LYi ^ 20 U£ L>° 16 (j-^J ^A_LjJaljJ_al 

'cs - ^ ^j-^ cJ-WI t : 'il ^jVI LqI ___1^_La (jjjLau 

fc<_£j^kVI Jj-A^l (j-* JJ ^ll X-Q (JL^JI J-& L»-£ 

gOLJI » ...J >.i aJlj JjLtJI j£ J^alill AjaJI ^i 

4_Jaja_^]| 4_Lq_joi11£ ^(j^aJ^All ^AjoljsJI l_ul ai3jJ-JU 
.Li_Jj Jj-5J « 4jg nil I jl^li £j^\-*.j 



S^cLjoia (J-^ J^ JJjJ U £31 (J-^ 
jl 4 j J t ^ aVI (J-a (jjJLxJ (JJ^3I (j^al ^ uiVl 

J_C Ja_i_jJa]lj t . 1 JJ )nll ^J-S-J (jl ^J-^-AJ 
^JLcr ^ A uj q i (jlajj^all ^.J tL^Q jj 
C1jL^.Vj (J-C- t^J-aJill ^J-2 4 *1 £ ai ,*\ t\ -\ "\*\ 
jAj t^gjoa \i l^_J ^cLliSl J-C- ^g-ui-All jl 

ujj > ii j <i^q <^-*j (_^^1 p-jVI t j j > ^ a <--j-3j3 
jJljll JUju J ^! ^(Cybertherapy) 
>g-^ The Italian Institute for Auxology u^-^VI >^ 

^i (jjoUJuVI a-q c-jJ *y\\ jl U-kj^V Ail » ...^m a 'ill jl^^VI 

Jj^^l! ^i immersive Virtual Reality c^<j^^< fSljll 
pUa (jjj-la (j_c 1 g al > : n £j > nl (j^-oj Aj-c1 i L> > ^il Jlj-c ^ 
JL^a_aJl JJ ci^jj tliljliill (jjj-Ja O-c-j ^-*-jVI ^h^ ^JjJ^I 



L^i ^! dtt ^a 5b>4j jlsVl CJUuSn 
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MP 









JLL U ^IjliVI 



Lj -> «» fLJb H£Ij4j C 3L J JL Uja : JU1! J!>J! Ua! J_£j 

eljf^J! ?A_iLa11I C'\\h\\ *n\l J-C- A a 1 tj 4_Lo p-^J 4 Kj ^ * 
V 4jj >^i -til U^LaJl .-> la t a q\ Jj-alb JIj-joiII IJlA <j_c jjn a>j 



Virtual Environments for Motor Rehabilitation 

Maureen Holden lh^j-* uuj-^ jj-^A?j^ <£i^JI 

. JL_LaJI a g a\\ r> Jl ^to JLLL2 Aj_jJa!jiiV! JIj-*j*1 

JLljl-j > nU AjI£1 -s* ^JJ /^Ul aJIjII jl jjJL^Ull aaj tdli£ 

j ^JJ-CrljH (J^jt ^ UlVl S^-CrLjOLA j^ J^^-2 t JJj J J ^ ^ll 

J-C- t4j ^jjAJS 6jj_j^aJ tj^LSj t jj V^ ill SjLc- j_c p!>LaVl 
A'<\\ *a\\ j_£L»VI j--Q (j^al ai ni^l (jla tm! ^ > ^i^all L_fljAjM 4-lljj 
^jl J-^^ll (j-C (^J-C-j ...djjI— Jail L_Jj_^J (j_A jl 4_x_9jj_a]| jl 
UJJ * r>l A ^J (j^jj^ >" •*!! (jjjtj Ull A_n_jjAJill CjIjj^II ^j_a ^ jJ til 



ixj^jljlSl p\ ) Y\ 1 nb cjjjIuII 

Jj MuLi Jj t Mi Olj^il 

jkiJI AJLa J d!iUiAlb lajl^l 

.Sjj^aJl Ajil^Sfl fllAl-uil Jjj 

jaxi ^bLUb JLa^xil lift ^^a^u 
4-uaLaJl CJ)jj >h *%*\\ pJh ILp 
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ULaj tjiV ^j <> i f o3 j^ii ^1* tSjjiS Su perforce 



%T * 




• 
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J-c. \ h h j Lo Lgil jj S^j-SJI 6 ^ U£ jS-^ 4_ijlL* 4_i_pLaJI 

ttSllJ Jf-3 ../^pL-aJI Jj-^ ^JJ^ J! j-^ £^-^1 UJ"^' 

t^UJIj 4,1 ^11 *UJ£U A^ilLa .„ ,, t5 JL W -Ll! l+L£*" ^ 
AjIJ cj o aJl UK t j±£i L* juiA VlIS cAS UI£j $4j_pLaJI 

_4_Lj_£ LgJ (j j-k\ J > 11 ^ I 



(j^JJ^ tgLtt-uJI (^ (J-a^-uill iJJ-XJJj tilj^JJ Lilj^ j_& La (J_£ 

^j-^-j ALcr J-o_*j <_£j-all (j^*i ^aILxJI ^ C'y*\ aj La <J_£ (J£-Joj 
t^j-S ^L_Aj ...iLla AAill bjS l}SjS i . L y^Xj j\ jL^ajl 
uj *\ Aju j_Cr Ja_*j tjj_^J!j AaIL (31-*jj Lu2 ^A_all J » a ^ 
j^j_j t4_iljl S j H b ...jjlJ.^ p^J-2 J-^Lallj j_Jj^all j;lJ ^-^-JJ 

.JLaJI j_a Iaa jjoj! j_£l mmm \ g-Lj j Lu_a AiLLk-Q (_^j-all 6A-A 

jj 1 11 &] 4_J| jjjJLjjJll Ja^^.V iAj-jJaLall Aj!1^1I jjj_flll j!)Lk 
J I AiLjaJ tAj inj LL t ^ j j ^ ^\l Sj_3j 4j_pLaJ! Sj_3 !(_^J-3 

..4_9J_»_jJa]!j Ajj-ail ;Lq-joiI A h\\ >»n 

Cs^ (1727 - 1643) lPj^ c3^-! ^j^V< 

O^jSTI ftLaub kLuJ ^IulaV! o' ^J J ' 6* Jj' 

.djl^ ^i >4AlJ ^ ^! L$j)j SjiD Jxij 

jUI 0-* jj^Jjj 14I! u>Ua :: jLu^j Jj 
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Jj (J j *n*ij $.!_ }j$-£S\ Aj_3 j^oJ f Mjoa jlj Si^lj SjA\— Jal 

J zJi ...jLl^o t4_Lo Aj_jj_s *U >^ij-j J-c- j-^JH ^° ^( - >jjj-JaU_i>j 
<£j^j <ul <_$i i(j^^ *1\ j_* lS^j^ J^-* ^ti ^1 831 f^c- 
u-^-j '1873 ^-^ Jj ...*Wj-s-^ 5^-^ '^ • j oj y i t rt 

.C-ljj3_£]|j AJ >nj Lt 1 Trtll (iljLua 

jULiL*. tAj > in Lt 1 t ^jj_^£ll j Aj_jJiLaJI $ jIj Lt mil jUj-^Uall 

Jj ...(J a a- o iII Jj^*. 1±^& jl^ J L>*jy\ *^ cA$ '(J-ajVI 
jjjjJill jJlS j_£l ...lAjJ_Crj Jj^ilL^ Ajj_jsJI jJfeljJall 

Lo_giLJol£l Jfi j±£l jL£ jm Lj rt\l 



a \ It g 11 i jjjj_a]_j]| tftjLjyi ;Ajj i^i -*\\ ftb-aJl CjUI la la J_£ 
^AjIxaII il-a jLjoiJ^U SjJfcUa CJ 'it ^ Aij . ..t_&jj_c.j jjjjj ^ ^11 

jl c*Jjjl /^Ul jjLSJIjS jj rtl auj ^g-ljj-aVl f jAJL V] I^j-j-aL^ 

jj ^> ni^ f >>ijl j_A j-L\ JJ p ua-a L_ll^aj| (J<±^ ^ ^>*i 

jl JililL&Vi jl£ t jj\ ^ il ja diij J-a. j-^1 ...LljLjj^ 



jLjij^a-LL^ jljjJbUa 4j >nj Lt 1 t^Hj c-1-J^-^l 

jLg_a.j Lo-gjl ^LujjjI jl jl > 11 j j£ ^^jLiJ^ll £"jl-2l LqaLct ^1 820 



-1791) 4AJI J^L- ^J^V< J^i^< :l^Ll^1 

O^J ^-fcLxib LuaUJ) <LjjtiJ o-ilyi^l Z-^zj (1867 

.Aj mj LllaLaitj p bj-g_£J! 
Id LIS ^j t^nijhntrt jLa^ Aj-iiJj lajiaiJj ; jLuiJj ^j 
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^ aj j j CjUjjjjjiillj ciAjjjjjjJI J^Ij qJ *n 1q CjL^jIj_£1I c-l-aj] 

.Sjlll ft I jj (Jj^ uill t_X-Q ClAjjJJjjjllj ClAjjJjJill 

j_x jl£ li^j ...Radioactive Decay ^l*^Vl J^UjV! 

L5^j UJ^J^W <-cJ^^ C^"" C ' *0^ L£J-^ *^J-^ ^J-^J Mj' 3">all 

j^o jjJ£j_juj t6j_a]| 6^_A jj^ j-* . . .(jn ^ * ') jl U-J-J^J^ 
^g-LJ ^gJill tilLj JJLq *4jjj_i]| tl£Lcli_j]| jj m q 1 Jj ■s'i nirtll 

JUaJ^I jL£ Sj-flll ftJLA t *<> >^ij j)--o Jjl ...1 gil *\ Ls^ L> AA -^\ 



Ajjjill jjjj L&i_j c3j*-^j ...1934 f^ cr^j^ j-^j*\ 

A h\ * > >^\\ Ajjjill ^jujI I gjl r> (jjl-ial '*S)J^ 
Aij_x-Q j_a ljJ_£-o_jj a] jjjJLjj-alli tdiljjui q ill a^_A <J_£ p^J 

Aijj_x-all IgjU *s uaj oJ g £ t " il aj > a ^ j_a j j £ ^ ^J-^ O' ( . V ' " 
Ajj_all Ajjjill Sj-all (jl Cjj j j) C'\\ -yi^l ...aIjj-x-aII 1 gjJL^ j 
JjjL_Jj 6J-a 4 J aj A j uaj lal *1 g^jj (g ^'l ftj-3 LgJJ^-j^-a J Jjj-i-J 
6j_La t jn ^ r\\ J-Cj . ./ftj^o C_all 4 J <n 4_9J_*jJall 4_Jjjj]| 



4 H *\^— <Q J_£aaSI JJ-C" j-^J t6J«Jjl jj^ *"^°J 6J»Ml (_£j)1 UKQ 

Cliij ^ Lo-g-il ni J ^1 pLa. tli^!j ...^ c3j-^ j^ ^ ^ ^-*>j1 
Lq g ? il aj ^ aALjuj AiJ tcillj ^ ...Lq_AjjJu 4_JjLLq j aJ la 
^gjJ aj Slj_lll jl f" jl-Sl (_^-^ll Sj^l Sljil (3^^-^^ ^"^j-a-ill jj JJ q a 

L^Q ^AjILjoi 4 \ ~\ nij CjUjJJjJJj <lJa.j-Q A\ ^ nij CjUj_Jj^)J J-C 

Jj 4 a>l ^>ll jj^ (j^-i* ill p g Ja-*J JJ a_^jI^sJV t jj > 11 ql ^AjH 
ial_*]| J JJ^J ^JJ-^J^J ^J -0 -^ U^ ^! . ..^j ^ >H cJ-qIj-C- «Jj-^.J 
CjUjJjjj j^o <Jj_£-o Slj_ill jl 6Ji£Ijj jj jl j-all L_lLa 1 930 
lA i ~\ *\\\ Aj\\—ui C'\\ t\\ ua 7^ II jl (JJ-^ J ^^JJ^J^J 
j_£-J aJ l^-^J ...Sljill (Jj-^a. CjIjI^q J ftJj_a.j-o fcCjUjjj_£lyi 
^La«_>i ftjill CjUj_£-q C5^"H C5~^^ *^J-^' cJj-^ J^ 11 -^ ^U-& 

A_a.j Ja^J ...Lg_Ljj Lq-j3 jal 1 j j cIjUjjjjjII jl j_a jiajli-Alli 

4_3jj_x>j JJ-C- (_$j-^\ 6j_3 ^j_^.j ^jjjjJall j_>a 4_Jl c-l-ai-sul 
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<J_kJ ta^ll l£j il^Jrt AjJaJ 4 ^ >^i a£Lj a_aj t^i^il all (jj-all 
...Aj-pLaJb 4 SI *lall oAjJ *JI ^ajJfcLLall AjJ eUjj-all JLc J] 
(J » Sj (J^">» ."I \ (g iJa-aU Jl (. . V 1 -^ i 1 a\ ui -\^\ q\ (Jj_Lj 4j_jJaj_a]| 

^j_j ((jVI J-^ tjl ^ •> ^ La^j_^.j ^ s 1 j a!) ^lP uj^ c - ^ *J ' " *> 
Gauge ^j-^ < j > ^ j ...B p » »?^ j A f^aJl ua W^Lh 
sL^LLj aj_j c_ it oj > ii ^ J-o-o 4 a>j j i ^^.j* Sj_S J£-i 'Theory 

Ajjjill C'\\ t\) ua ^j t(jjjj_a]| j_& Aj >nj Sat i t a j j g ^11 aJ m 7* 

Ajj_all AjjjiB A j >ni\Uj fcZ j W L - ^jjj^ C5 - * ^ ^ T * ^ 
CljpU^ 1 1982 ft-*] I j_-o pIaIjI ...CjUjjIjlII ^_A CjUj >n aJl 
V bjj uoj djt aj >n ^11 sAJb ^j-^-j J-c- *SU. 1 ^ ^ CjUj-jVI 

J_c tj^li JIJh V jjlii!>i]! ji V] ...<iLai VL~> ^JJ 

LLaj ...((J-xilb bj_^.^<j U^ u!) »t at til l_jjLj^j (J_a L_jj_^i]| 

^j m J_& j_£l ...<S 4_Ll£ V rij uLjaJj lijfc t jjjJIj jjJll ClAi uiaJ 

.t_£J_AJ_J t_L2jt_*_^J JJJ KJ UjL& L_L^.jlLjal 4il aI 6^j_^.j t _ it J jj 






1 ) 6J--Q jt-^-a J^° J^° J^A -0 cJ^t-JU Laj A_LuJjJaljJuQ JJ_^£l I ^j_Cr 




^jl! 



uJ! 



j ...(Ij-Lua 36 A-aUl 



^5-iJaJ V ALa.! j_^ ^lll 

AjJljJ_g_£ll Cjlj ^> nil I ^-Q jLjolLq ^A£. J-C- (_^j1 aj ^LljujVI 
j_at_Lillj C-j3 aJb j-aLkli IgJ t 3 ^^JtL ^Ij tA-nLJlj A-ljI^j^I 

LgJ l_l^Ij_£1Ij Aj_^ill ^jl AjsJ 1A qj q ^>ll 6A^J 4 t>jT^ ^j SjL^I 

IgjS ujJ aJj Aj ui^ ui C!jIc> j ^ 7^ ^ J ^ ui j L-a AIjLa Aj_j3Lj^ 
...Ifrl >^i aj Jill Sj;lf£]| (JjULolaII p-^J lg LJa-au JJ ^uis^\ 
^filll jj-^l ^J-^J J * >J t_^j j_A IJL* a flUa <\\\ AJl-^J Jj 

^jujI pLaLJl AjS r> (jl-lai L>a jJ^ Aj_LJLall ^qL^JI jLilVl Aj^I 
JJ > 11 q j] 6^j_^.j ^jiaj_J_al (_£.!!! ->J >n 7^11 J-^J ^(jjlj-2lj-iil 





...<j^iajjj^j ujlji! J^UJLj tJLuajj La Sj^ J^j-C- t^J^l 
"Ajj-Jall ,, j tSjSll ^jj ^>L O-aI JlljjVI jLa >Aj 
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AjjJaJ ^ AIjaJia &j£1 £J 0>^' LfcH^ &*^ 0**4 J-* 

•Uarj Aj^I JUS o*u.i ^ ^1 £j-Lj t-* 40^ L)VI f-^i 
jUflSfl CJbJajL* ^ 0>^-^ Oj>tf ^** '0>^» l*-M 
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Cilji!) <j-a!j jUjSfli 'Sj^SH db > laIII 
.0>^) <^ jJuJt\ o-Lu&l jLa^l ^ 




Ali S^-iljll $Aj^j_>» SjJaJ AljoiXall ^aI j_£j ^1 ^aIII ^ 

xSjJ AjJLLqJj 1 J^lj_£llj ^j aall <-£j^ (^ ^UaJ iVI Ij la -sV 
JJ_6 (j^o <_£j^kl jJbljJa Ij H *sV 4_j|^ CLlSjII Jj i\ g »'^j-a 

Aj q uili 4_AjJa_L>a J «i ( _ s -Ju4 (J-£ * * •> (jjjJ_J_£]| JjL^ c^IIa! 

jJbljJoll C-O *\j A_LjJaljj tliV«^-*-a £—>*^j (_£a1I (j_JjjJ (J *s > nj 
.(l_±£Ij_£]| <-£j^) ^jIa-juJI £--0 ( jjjll) A_LjJajVl 
SjAUJ AjjJaJ J I <J_j.^a jl\ I ^jjjJljjJ-all (Jjl^ fcCllijll tSllJ ALa 
4_j|j^ CjUj_^q j t >^il <j^Q £(jj_£]| jJbljJa AAA ^ JJ > 11 ql J-C- 
Ai a^jJ—SI 4 *n * 1 <_£a1I *_jJajll . ..4jIj_^o C'\\ v a aJ ^-^ <J! 

Jj_a ^jLjoijyi lg nil r> (^lll pl_jJaj!>U AijjJa ^ f gjl n^ uj-^J 
jl_£»alj ^q ll 1 ^jl j_& Ujj >^i^ u^ I-aaLct t(j_Aj]! ^j_a (jj-2 

ix-g-J JJ J_j^i jJl! LS Lc ^ULsJl JajsU A-SljII J ...AJJ mill 

^-Q SjjLS Ajj mill AjjJaJa ...^jJj-uitJl (jj-all ^^^-J (jj'l ua ijl L_AJ 
jJbljJail ASA\ ^ AjLc. Jj >^i*i ^JAij (J-C- ^-^ UJ^ 

4_^j^j f\ r^ all j j-Ajll 4 kjj L» <; ijj-^II J "a a -s >^ill" 

jJbljJa-Slj J--qV1 c3^-*-^ ^^-C- oj >t ft d LLj L^jI Vj tC-ilj 7^ ^11 
(J-aIct a-a fc^£ll l£j 3l£jx AjjiaJ J^.A3 UAj ... J «J^ail J 4_iAUlAll 
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aII^jlS) (jxj bj trt* \a <jjJa 
SAjIaII CibjJiU) „.(4JlJ L)>^ L)- 4 AiLLLa 



^_& a£j_j ^Ml Indetermination Principle oj^pUl 

mm A Jb J 4j_Cj_jujj (_£ji (jj^ rt J > >i 7* £-3>a J) 1 1 *1 (J -0, LjjA.3 

t^£II l£-pl£-iAj j-aLkli tSlIi£ ^JLc ^J Jj^ill 1 ll j aj j_lj 
^jlj (j\ aj m ^\|j ^>>il a]) ^lj jq t Qil (J.-Q bjA 1 uia <UL^ ^jjjj xj aft 
Jj\\ CjIjJSI^j^VI jV c^j LSLfcLaj) A_p aj j_x j *\a n 
(iUlA t^j-JI ...jIjaJLoL til j aj J > ii j-*Vl li^S 1 g alj Vi 
4_}j3L_a. AjjJaJj jLjj^I AjjJoJ ie^-^ CJ-^ ^jjJail lJ *s ujx 

AjjJiil tlij ...Loop Quantum Gravity 3 m\ aJ l ^£II 

4_Jj_^j ^ jlj^l mVI Jj aj mall (j^o tAj_aLaJl 2>£S\ 4_}jjLja> 
13 j_g_i fc3_jl_^j V L-a J) j-T-^ali J-i-^al CjIJj_£q J] pLjJa_a]| 
...CIjIj^ (j^o A-i j ^ a S^t^all (j! Lo_£ cLliJ t _ it \ \ \ ~\ C1jI3 A tjj la 
S^j_^.j_>j JJ-C- Cjl±_iJ_aJl 6^_* <jl j_A liJfe 4_£lj^j i_j a.jl-j Laj 

C5 L& (jj In j j <_j!j j-*Vlj ...<-2l^ pl >^> all cs-fr^ Ulj^ill ^ 

4 j Aj >niU t^Jj aJ J V t _ il j j j «\ (j_^a LjJojI jJfe (Jj_£a11 $(j_^jll 

4_}jJaJ ^ g 3 t^)f-£l Sjj_j-aJ 1 g j 3 C'\ *sjll ^aJLj (^-^1 Ajj H\\\ t-ol 
Vj ^g-A La <-Jj3]| jj^ CljUj uUaJl A-LQ 7. jl A£jJ ^jj| jl-JjVl 

^g-Aj ttiLa in LgJ *^a.jJ V jx—>**al\ ^i Aj_aU_!Lq Aj_aLa. jLjl 
4_jjlll ^jj^ Cjt .ftj in -nII A) in J ? 1j]| c-LL^I 6«1^j (J^ nil 




Ao^jaSI Sj>^a SjL£LuiI t>^ 

Jj ^4 JJ-C- (J- 4 L)>^ Jj-wiVl 

<£j1aj l^_l» J.S « Pixel "J-^" 

i j^ ^ c^ -aaIj bit ^ 

^ ?jj^i viii L^jIaj ^1 BITS 

j*j .ft j Inn 4_-uajX- Jj^uul c_lLj 

J>L! IIaj ...10 66 iAU <Mj 

Ijuj ^j o^J^l CM J- -32 cr*^ 
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(jr\\\ >^i ^j AjU j la V^J «^^-^-J A-G_ta jIjLIjoiI *Xc> <UL^ 
J_£ 1 $j\ J uia ^ Juklj lg_il Ajj hi II 6JLA ^J La ^Jfcl ...CjUj uLjaJI 
<J jLaJj tAjjjill ^j_allj ^Jt'ijhl iTrtjj g £11 j A_i_pLaJl ;Atj j hll (_£j3 
_AljLa]| jLjj^I 4jJ-hj (^-A iS^-^lj AjjJaJj Si^lj Sjfl ^ lA.li_a.jJ 
^j_a (jj--> <_-- (j\} *j U_j| ^gj tj !--£_■ tA aJ «s > ^i Ajj h'lll 6_lA Clul ^ I J] 
-_a.ljj A_ijL_U 3) 4-JJ- 3 -^ 4_jujVl jLuVl <_--£• j > -a. L V ClLfcl__x_l 
cSj-aJ jlj-^1 --La QJ^ ^J ...1 1 J! 6 ^W J-*--- --- Jj (gr^O 

jVI <_-!-* AJl ^-Jfc aK/^II ...SAjLjJI AjJbjjJll jjJlj_all I $j. 1 -1 _ aj 
,J g*1 *s i.^> (j_/a £_£j_a.Ll jl Sjj_j__»J t^j q *s*lll (j_>a g-t ^' » n (j__wa_JJ aJ 



A_b_ jj i i\ h "\\ <_ r i-_j 
^__i ^H-Alj— feM 
^Ldl ...<jj_-11 

a] j j 4 n<l ) 



q£> u_vb dJA-i 
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Acer neoTouch 

jUi^utft iJ cA*i Acer **>£ 

Jl\j^\ jLa^ ^i jLsui <j£^u 

tl* ...iPhone -J ^iti^i V*^ 
3.8 lh^A ^L-^ f-^ Ji>^i 

SjilJ i ^ ^ S-JbJ (>^4j ...41aL& 
&a bj£\A AiUaj ^I.1aj mb cJ%Jl 

^Lj <^aii iaj microSD £jj 
4iti£j jjxaU ^ ...32GB 

...Jj^uiSjjULta 5 £^-* ^*^J 
WiFi -^ fl-ULluib J^jJb TLo-ujjj 

jj^j AujILaj 4jj 'Edge j 

...GPS k£\jJL*l\ £\ja1\ 

.FM j^j J* £&± ^jlau 




Sony Ericsson Satio 

4-u.tuu ^jL -b.LaJl J-fa^ tl* 

...(j^j) 3.5 lh^A lh^W J-*^ 

is*fl iaj microS D *aUaj 
^ J Aio^ ^is ^ ...32GB 

?la-ujj ...Jo-uJujtixa 12 £^ 
WiFi -^ ^ilAiuib J-uajJb 

jj^j 4_uiLai 4jj 'Edge j 
j^u ...GPS ML>**11 &?&jd 

.Symbian 



Nokia N900 

S JJJ^ 3 4^! L«^ ^fl."* ^ J-^J <^ *A^ ^J^ 1 •^• 1 * 
^ <S^>*m 41a& U JJaS! jJfc LijL^ll life .„o*aUL 

■^iijj SjSIj <<j*J! 3.5 :^-ytfi ...SjA^j cjjjiu*!) 
'16GB ^ ^ microSD :»jSti 4iUaj <32GB 
hti \jiASj J^AuU^ 5 :Unl* ^GPS 'WiFi 



.FM >^jj 
.Maemo 5 





Sony DCR-SX41 

AjfJU luLu ^Jaj ...Sj-a 2000 

Memory £>i 6* S^j AiUaj 

^^i iaj stick PRO Duo 

.8GB ^ 




LGGD910 

Vj<i ^<i bfijbA LJajl /i uaj |_G 

f-^j ...o^! 1.43 ^^-*^< o- 1 ^ 

CtfLuajVb A-uaLk V U ^ <J^^ 
3G CijjijVb Juajll ^ILftj 

.7.2 Mbps ^! tW ^>-j 




ARCHOS 7 

A^ajfl ^aj (WiFi) 
320GB JS J^j d^l 
640 CP Hj* V ^^< ^jj J 

jl^aJ) AJi Jjil) UILoj ^Ul> 



il 



Samsung 
GT-i8000 Omnia II 

lh^ ...i Phone ^^j^ ^ . uitLiii 
(*-^ ...o^! 3.7 (j^y <-yiL^i al& 
^JUj Aj_^J <itl^ \j-±*li 
f^-^J ...J j <<i S j ;1 t j a 5 
WiFi -Jl ^ll^lujb Juajlb 

jjj^j AoJiLai Ajj 'Edge j 
6^ ...GPS ^alji^i jSlj^l 

a).1aj uib cJjI^JI SjSlJ ^a dJbj 

microSD £> lh» S>S)j ^^ 

^jlau ...32GB 5^ u*ft ^ 

.FM^bi>^lS 




BlackBerry Storm2 
u^j^j o^! 3.25 lh^A lh^W 

Ajjbj ^Iaj 2GB 6j)^-« SjSIj 

■^ microSD £jj (> AiUa# 

J-uajIb ^-«-ujj ...16GB 4/^Si 



WiFi J! 

4j 



AJ 1 A "I , Mb 



Edge j 

GPS Ml>^ £*>dl 
3.15 ^y A-wSj Aili^j jjj-ais 




Motorola MILESTONE 

JS AiluaVbj t(jj4Ai]b Jaju (j^jj 3.7 ^b-JiLJi (j^b^ ^Lu 
^)iaj ...tjg n^j ^Jj (J^jLaj dJjj^ ^JjlL a A^jJ .i *nj (iHj 

jLjjIb jauj ...32GB 5^ i^ j -^ microSD 

£JLj A-l^j Ail^ jjxais <bj WiFi -Jl AJ^LL^b 

Jj HiSjjUj o 5 

,b^J 



Android 
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